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(54) DATA TRANSMISSION DEVICE, DATA RECEPTION DEVICE, DATA TRANSMITTING 
METHOD AND DATA TRANSMITTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the lack of the 
fetch of data on a reception side by maintaining an 
online state between units on a transmission side and 
the reception side even if the transmission of data is to 
be stopped by means of flow control and transmitting an 
idle packet instead of a data packet on the transmission , r 
side. 

SOLUTION: Data generated in a transmission-side AV 
unit 107 are made into the data packet and they are 
transmitted to the isochronous channel 102 of an 
IEEE1394 bus 101 through an output plug control 
register 105. A specified reception side AV unit 1 1 1 
receives the data packet through an input plug control 
register 108. When the data amount of a reception buffer 
exceeds a prescribed amount, the reception side sends 
the request of transmission stop to the transmission 
side and directly rewrite the content of the output plug 
control register 105 of the transmission side AV unit. 
Thus, the idle data packet is transmitted. Then, later 
restoration is requested from the reception side. 
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10 7'1 40 5 aiC^J;^tC, T 1 ^ h^*^^n> h 

[0 03 1] S'fc, *ftffJAV«S8 1 l©^>hP- 
7»10 12tt, ±&©?*-# ©^©31*7*4 Uttff 
±<tlio/cB3Ra)r3V> RC<£oT#J;U£7^-£©j£{i 

3? 8 0 8©5%©tf Y>fWfflJfcT* H 3 0 1 * 

"o" tc*£&££ 0 ^i^r. -{>^^h^7^>h 

20 a-Jl/U^X* 8 0 8©*>^>$«t:^ h 3&S "0" 
ifto /c»HW> 6^-* ©Sd * f?±"T & 0 
[0 0 3 2 ]—*, i£«fflAV«S8 0 7©=i>Fia- 
^SPl 0 1 2W\ ^r^7*l 4 0 5 bCCmTJ:5tC, T 
^hT*^ h^^n> hP— ;l/U*P*£8 0 5©:t>5 
-T>«|ffllf ^ M20 BP^ "1" <htcofcHB 

[0 0 3 3 ] £/c, 3«flHAV«S8 1 l©P>hP- 
^SPl 0 1 2tt. f s -*©iJ6fi*Ptt'r*»^. 
* F^7^3> ha— ;UU5-?*£8 0 8<D5%(Dt> c y 
30 >f >ftfJf»tT^ h 1 3 0 1 * " 1 " (C*#}^^^ 0 yct^ 
^>7*7 h77^3>hP-;H/^X^8 0 8CD^ 
>^>T>SiJ®t + ^ h 1 3 0 1#J °1" i&o/ci«ra^e> 

[0 0 3 4] HI Sfc^OHIl 6IJC07 P 7^3>FP 

[0 03 5] ^CCC©n> hP-^gR©ttmco^T^ 

40 1 CCfct^r, H 1 0©r3> hn-^SPl 0 1 2tfll'isX 
^10 11 COrtg?ril^L/TfcD, Xrvy'l 5 0 2 CC 

1 0 1 i©«_hfll[t^^ htcffliBT** 

>^>f>7^^1 3 0 "0" rt> " 1 " *i*Jp] 

[0 0 3 6 ]^CCC, n>hn-7SBl 0 1 2tt*>^-/ 
■>77^13 0 1©fl8*s "0 M 
y'l 5 0 3CCfcl^r, ^ffgRl 0 0 0 h<Dl>U-^ 1 
OOTCCf'-dKDSMBM^i^S-a:, *>^>7 7 
^1 3 0 "1" itto/cW^ Af-vy'l 5 

50 04CCfcC^T, U->-^'l 0 0 7 (fCf-^(D^mm^ 



(7) 



U 



[0 0 3 7 ] aS««AV«Sr«, H160DX^ 

-^1601 ctteor, n i 0(or3> hp-^as i o i 

2#*U^.X£ 1 0 1 1 ©rt§*ttSUT*5 9, Ts^v-f 
1 6 0 2 Cc*5l»r v U^X * 1 0 1 1 CD^±{4t* * F cc 

fis-r^>^>^-r>^^^i 2 o i<orts*i "o" 

" 1 " *p*JPJSTS. 

[0 0 3 8 ] ^t, r3> hP-5$m 0 1 2tt*>^-/ 
>77^12 0 1©rtg^ "0" i&ofcti^ 7.*ry 
7*1 6 0 3tC:fcl>T, j^ffSP 1 0 00 b©h7>^^ 10 

v% i o o 6tcf j -*©ai««iff*ffjt3-&. *>^-r 

>7^y 1 2 0 1©F*9§^ M l M Xf'; 

6 o 40c*5t^r. SRh5>><5 i o o ecc?* 

[0 0 3 9 ] fieatof 5 -- drlgg^attfeLhO «fc 9 CCflteS 

Cc*jilttlSiS^«S:"«iETST >fv^ny F 

fx & £ i < WSIteKSIT & £ <t # * . 20 
[0 04 0] ^ilCD^'JT^ • 

t&Rtf, H 1 7 CCtf-TJ: 9 CC, 7-nf->3 
>1701KD-ROMF7^1 70 2 1 2/^1 
7 0 3-¥>AV:n> (PC) 1 7 0 4, ^ — Ff-f F 
^? 4*7 (HDD) 1705, 1 7 0 6, 

[0 04 1 ] tLT, £<Dj:5tC^y • ^^UCjTo 30 

- F ) <D t r«fee»3Wil36» o ZctiScD I E E E 1 3 
9 4^>^-7x-^*iBttffJ*ca©y- F<t&9, * 
* F 7-^Cg^3n/c£TCDM3l<£> I E E E 1 3 9 4 

*Hfrrs. £©fc«>«H«:ta:ALyt**rs«©«s 

% I EEE 1 3 94 -f>#- 7 h9- 
F^U^^oJte<b^oTl^ 0 

[0 042] ^/c ia i stc^-r^cc, />'v3>f© 40 
l^^s^^^jga^^^Tej:^^^, m 
^ascsiffl©i/o#-n 80 2^ t*r*mn 
mtjm<D i /o#- H 8 0 3, *--r -/ ^ft-^a^jffl 

©I/O^-hl 8 04, VJTJH /OsJ<- h 1 8 0 
5, «W«l&ffl©#--hl 8 0 6, + -#-FflJ©I/ 
O*-F 1 8 0 7, ^7UJH/O#-hl 8 0 8f 
CD. ««StcA&£ I /Otf- h*»tnS^0«g* 
SStt-r*©^— flaWT £<2>IEEE1394-r 
>^-^*-^*affl-r&£iCCct-3r, 1*C0IEE 
E 1 3 9 4ffl£> I/O*- h 1 8 0 1 CCfc^TiK— ffKC 50 



^f^T 1 0 - 2 8 5 1 9 6 
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AW^^tf j 5£<L^pJtfei^:0, I/O*- h<DRB* 
^-**>»«:3* F<D*'C^:*aK#*ia*£t3& s nIfiB 

<bfr£ 0 

' [0 04 3 ] <fc£*>T\ DVD (f^Jbeftf^ 
£0 F^^^OJc^/jr^l^u-FCDF^-Y^c^- 

S— S«±(c«gori^0. **l>teHj£*St!u- F 

[ o o 4 4 ] cfc , sftM^a&rsfir**: < a* 

*tLT, ^-^©KiS^rSllffll-rS. l>3b«9>S:7P-HMffll 
Srtf^i^B* 1 **. *LT\ C07a-*|{l|l^i1'5 
^ScoioiLt, fflrau/ccfc^ic. 7^h7'-/h77 

ji/Ui/x^^^rt>7'r>77^i 20 1*130 



[0 04 5 ] 

M^t^3v> F£MrT£<t, fiSfiWttT^ F 

7*^ h^> h D - Jl/ U^X > 7 ^ ^ 7 7 ^^S^ 

gsAaiifcic. sfmnti-f f^> h 
*#<D*>^>f >7 7^&»*»*£**. ^<om. mm 

[0 04 6] jgfMfJttT^ h7*"> F^>hP-^ 

f'-^CDSff^^L, SfHffl«-f>^y hn>hP- 
;UU^X^CD^>^^>tf *^ ha* "0" tctcofcWM^ 

S/c. t7 7^>^tt-^CDA^^ h«atM3*i&l*. 
[0 04 7] £n*<fc^aftW(cai-<^<!:, ^7^^> 

[0 04 8] *»9Jtt±IB<0J: 5 at!E*<Dfc<D(DWBjS 
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frW<t:*>tT& title. f-^©K0cai*4D5C 

4, ^-^awt**. f-««ia, ^-seaw 
**. 

[0 049 ] 

^-t>afi«iBw. ^-^©eai^cc^-frtHtfj-r 
s^-^anissacctec^T, f*-**^* h tiaras 

i-*^©^* h^©i>r*i#>— ^ 
hwj-t 4 c & ec j: o 9 s - * ©asm*ff 5 7 s - *as«#a 

8MC fc f*-***^^* h*at4rt>S<D^Xr* h£ 

SS4*>*K»iJT*W3e©n If* h (ni*ny±©sa») 
CD ? ^ ^ % WT £ fc CD <b L ft CD r * 4 „ 
[0 0 5 1 ] ^MOWsmHSBBWO-r-^^fi 

4^*^-rs *am wms^fSit &«■*. 4 <£ 5 

tCL/c£>CDr#>4o 

[0 0 5 2 ] */c, *^cDli^4IBiScDr-^^fi 

m&m3mm<DT-$$:immcte^x , mib 

J;5K:Lfcfc<Dr*4. 

[0 05 3 1 S/C *«980»*3l5iB«©f s --*eai 

* h*ss**^<D^-y h*as4*>*fi^-r 4f r -*as 
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h *a64 **K8irt- 4 7- zmm mmm mzmtt **. 4 

tt:Lfc:t>©rA4. 

[0054] ^iswow^ffleEtto^-^eiii 
10 «wr 4 ytto© watuwiEtt-r 4 ^ * mmmwmn 

ft L /cf* — 5? * — B#gf i4;^7Ti 4 SuiB; ^7? {c 
S *. 6 ftfc f 7 - #»c J£ C X 5 ©SfS fci&W 4 ^ 4 

#^-r 4 £ iHfi$«^*^g 4 * wr 4 ^^fi 

>rv h*aS4*»2©^'^ry h^ii4^^Jg7S-T4f r -^ 

ass wmfi*K5rs\. ^ am «»« * Riaffi^s 

^IBtf^4, 7^-^^:tg-t±/c^^^ h*aS4a^©^ 
h^ai4^E^47 r -^^ffM^«$8^«^»A 

4i<bfccc, ^K^-^asfissa^^^ h*as4® 

30 tg^/c^*^r v h^gg©^/r ^ h^CDt^-rn^— ^^4 
J:^CCL/c4>cd-C^>4o 
[0 05 5] 
[^BJ<DH^(D^] 

*JS©J|gffli. **?BCD*i6oj|?J!8 1 ^n-SI8PK 

j: o ^ cDa^fi^ cf«ih-r-^* b$ fea^ff ffl'j 4 sAffion 

W*j ht,cfK£X^<D^5- v h*aStU-r4c;<bCcj;0, 
^fi WCD f 9 - * <Z>HX «3 C « L * * 4 £ 5 CC L fc 
cDr^>4 D 

40 [0 056] «TK1. ^noXl^S 1 ^^ffi^ffl 
UTRMtS. H 1 tt*»IB©S«<DJ#» 1 ^^4^- 
^ea6^Xf^*?SL, IEEE 1 394-f>^-7* 

d: &mffi<D A j* - 2^*7n L T 1* 4 ^CDr*> 4 . 
[0 05 7 1 01 CC^l^r , 10HiIEEE1394 
<D'm&&Ls 1 0 2«r-rv^ny^(EaS^fT=b4i4 
^^>^Jl/^:^-r o 10 3, 1 0 8, 1 0 9IW>^y 

50 1 0 4, 1 1 0tt^>7 , 7h7X^-77^U^^t 
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Zti$jjm<DT*y VVv 106 

men/c#^ [o ] , [ i ] «ffl*<Dus?***Baij 

-f&ictb(Db<0-C$>Z> 0 £/c, 10 7, 11 Hi I EE 10 
E 1 394^>^-7 * tcS^5 ft*«S<D— 0»<t 

iyr©Avts»**-r. 

[0 0 5 8 ] Hl{CfeW4Ctl6«)^ r ^V=i> h 

CC, I EEE 1 3 9 4-Y>^-7x-^CcStt3*i-5« 
«#£fc{CAV«Br*?K *iO*©2o©AV«S© 

[0 0 5 9 ] h i (DMmc^xmwr&o mm 

ffl!JAV«Sl 0 7t^l/cv;^^f^7f-^(t 20 
h?*^ h77^/rbt I EEE 1 3 9 4^1 0 

i©7>fy^p/x^f>^;n o 2CcatH33ft& 0 r 

^py^?t>*JH 0 2K.§k~>ic<F—$J*>rv b 
E EE 1 3 9 4'<* 1 0 1 CC«itt£ftfc:£T© 
«Stc5iJ«"TS*i. *<D<?-Zrt>rv Kc$SftS—> 
#KJ:oT3{i3ft£^#t^#«F5£3ft, £©H1© 
«TB, SflfflAVlBSl 1 I«:<fc0, *©-f>^y h 
77^> hP^u^^l 0 8tclEffiB«jtc#«ETS 30 

[ 0 0 6 0 ] COcfc 3tC* COiiriSLtC^£D« 
y^fltfiECc-raf&c^ca!), fi£3fc©H8©4>©£|o)ji 
©«!/#, UlU^oTC^^ *HJS(DJf^l^ v ■€■© 
7^?h7'^ h7*7^3>h O-Jl/Ui?* ft 

[0 0 6 1 ] ;JCKBI 2 i*#«8© I E E E 1 3 9 4 A > 

fcor, 2 o i ttAs^-^fgaaBstcgjw^ftfc i e 40 

EE 1 3 9 4 x~A£#<DfflW&7*>&X h 

3>Fo-7ggt*^ IEEE 1 394^f>^-7 

*-^mi»cctftofts. y-h\ a bcDb'yyy*? 

[0 0 6 2 ] 2 h3>hP- 7 gl20 HBFJ 

*i*CDrt8BOU^^*R**#"r4C<!:CCj;0 I EE 
E 1 3 9 4«««c»^^/cf r -^IS3S*ff 9 'J>*U-f 
Cft&£ IEEE1394-Y Zs$—y — 
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-7x^20 2, ^v7r8|S2 00 a, iM^ffg|52 0 

ob. u^x*2 i i , n> hu-^gP2 i 2*>e>«/a 

3ft, W^tf lo© I C^-^^eaiJSESft-S. 20 2 

XF^>^*-7x-^r&^ 0 2 0 0 attf-^*IiL 
rfcO^^rSB-C*^ T^>^P7^$£}||JBM.;, 7 
r2 03, 7>fy^Py^lfflA'^772 04, §{f 

^^7 7 2 0 5?5^ffl^n^^r$)^ o c<dt^> 
fa^^<£aiffl^v 7 7 2 0 3ttT^>^n^xeai* 

fT5f-*5\ 7YV^Py^lsIffl^^772 04ii 

[0 0 6 3 ] 2 0 0 biz^-zcDM^mztj^m^m^ 

h7>X5 '^2 0 6, 0 7 * 

^;M>^-7x-X2 0 8*6«fltSft, h^>X 
S'^2 0 6»jS(i f*-*^* 7 r 2 0 3*5^B2 0 
ArttCWZ-btitcf-ZZy j ^W>^-7x-x 2 

0 8$CjHfrr&fc<DT*0. lsi/-J'<2 0 7l*'? 
;W>3?-7x-X2 0 sa^SWffio/c^-^Sfl 
^-^^t 2 0 5CcjH4fc©-C*0, 7 -i ^*7JW>#- 
7x^2 08^7^ +45S2 0 9 t<Df- 

^■¥>9£0*ff3fe<DT?aS. 2 1 irau^>*£r* 
0, i 1 t^l/c7 7 ^> F p-;l/l/^^ ^^vx 3? 

2 1 KDrtStfCfSDT 'J>^b^fgf2 0 0^ft«WJ 

®^£p> hp-^a$r&& 0 

[0 064] 210 «ffi<D«S© IEEE1394^> 
^-^*-^<fc©S!tt*ff 5-5r-^Ur*0, HI© I 
EEE 1 3 94^3&iCfttCtBat*S. 2 0 9^-7' 
;U2 1 0 t 'J>^l/^+8iB2 0 0 i^rS^-T^^ ^ ^ 
^b>ftglt^)^ Cft« I EEE 1 3 94 Y>£ 

[0 06 5 ] 'Xltm2<D\ EEE 1 3 94^>^-7x 

^g2 o i ka vws^o^-^eaass-casLfcf 8 

F-f>^-7x-^2 02^Lt'J>^U 

-f+SBBsoocceji-j-s,, ';>*u>r+>*iB2 ootc 

^ffT^#^-^©ttH^CTTv'>^P^^|^ 
ffl^-;7720 3i7^7^py^iffl^';7 7 2 0 
4©W#*Jffl*3ftT*j0, *XF3>FP- 7 gI2 

o icww»cc<fcOiiifi^*f r -*tt*©aaccjso-c 

Tis>t>ai'X$imffl^v Vr 2 0 3 iT^V^P^X 
lsiffl^^77 2 0 4©l>rft;fcteB»3'ft*. '^CCC 

<D7^>^Dt^eaffl^f7T 2 o 3-^T-rv^py 

Xf»^77 7 2 0 4&C§g£ft/c7 :r -££ h^>X 
5 ? £2 0 6tC<fct). 7r^iW>^7x-X20 

8^/rit7 * ^;bu^^i2 o 9 tcrfiiwran f 
*©BR, r^>^n^x(£iSJ:0fcT-rv^ciy 



• 
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X*i5M^®5febT»f 3*i& 0 7 -fi^l/U 2 

S©I EEE 1 3 9 4>f>^-7*-^(CrSjWrj|IOtH 

[0 06 6] iK(Cffi©«S(DI EEE 1 3 9 4-T>£- 
^x-^^^aWStl^-^tt, ^-^2 1 0£;f> 
LXV a ^^U^fgt2 0 9K£>i3ft, 
JHx-T^B2 0 9tcj:^r y>^U^t»S2 0 oco 

2 o stcjcor «j>^u>ffgt2 o o^c^^aA^n 

m^w r 2 0 stciotffliShfeK, *;*h^>£ 
-7^^X20 2*;frLT^»«g<D** hrj> hp- 

iffi^oti^^ *hjs©j&« i ± 

[0 06 8103 tt*#6W<D|gtt<D»jB 1 KfcW ^f- 

■C*4. 3 0 '2«^n- F*** h3*^i/a>*»)> 
#««r*0. I EEE 1 3 9 4^icjgtt3ft/c£« 

o 4 a:-?- $<D(ejs*#jiaiTs/c^© ^ n -pwi 
M i M . ^-^(Dasms^fT-rstftw "o- i« c 

[0 06 9] stcte, **S6©JK« 1 <DJS£\ ? P — SlfB 
[0 0 7 0 ] 3 05 tJ^OWttaaHfflO^fllMiar* 

«tt-c»*ota:aw*i5e3*it:c^j:i* 0 3 0 6tir 
; '# tc mm f & * ± cd * * > * ;b ^ > ^- - £ 7j* -r * * > 

*Jl/^>y^-«iHc-C*S. 3 0 7t*^-£c0f£&jSg£ 
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n y x x - £ f£j||^£:fT 5 R(c £ fctfttl 3 ft -5 * - 
-^y FH*7j*f F I D««r*£„ 3 0 

9tJ^-Ya- F««r*0 , ID- 4 2 

[0 0 7 1 ] ft to, 2p*te<W|5j8 1 CC*}l>T«. ±Hi<D 

10 hD-jUU^^tcB*^^*^-^®^ -7^ F 

43{p{cttH«& < , "1" Cc§9:3ELr*$W«J:c^ 
[0 07 2] iC^r, I2«Dl/^^, t4to%Bl 



20 f [ 0 0 7 3 ] -T 4t>% , ^ff li^ta 2 v V 

^>^ 0 *fc*<D|g*Sfi^u'7T 2 0 SKSit^ti/c^ 
— ^fi^Tco^fJco^^-^ScfcO 3 6^-£^/Kc< 

[0 0 7 4] 3 6teB4*ffll>&**?>»^4<!:> iifffflj 

30 Avasi o 7^e>cD^-^^^ft bycSfs*jAv«s 

1 1 l©=J>FP-'7fflJ2 1 2tt, Xf^7*4 0 1(C*5 
t^T. SftWJAVaSOSfl^^y 2 0 5tCS^6tl 
tcyt-ZM^UZCtttCXK). &m^ y7 r 2 0 5©^ 
-ffl*i*&— ffifi*ffl^./ci*, ^f77 J 40 2a(C 
fet^-T. SfifllJAVaS©*X hn> hD-7gI2 0 

l^T^-^CD^fl^^T^Jr^tC^L, ^7r^^4 

40 [0 07 5 ] CfiCCJ:0, *MffJAV«g<Z)*^ h^> 

hn-7Kg2 o i tc<k-oxmj£$titc<T-5<Dmm<D 

^ff*4l*«*it<!:t*-3fcS*« % I EEE 1 3 9 4 -T 

CC?n-rj:5Jtcr^>4f • hPA, PBf^ 

fflliT^ffflJAVtSSl 0 7tCfii^3n, ^fffflijAV^ 
ggCDT^ h^y h^^yn>hP-;UU^^^ 1 05 CD 

1 0 5(Ortg*7S-rg|3(D7a-WJ!ISItr^ F 3 0 4^r 
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*h 3 04* "o" tcwemrz. ^fifflfJAv 

[0 0 7 6 J BP*. *«WAV*»D#*h=J>hn-- 

2 0 UC J: TSfa ££g<D>^ y7r 
trnMStitcm-S* ^f^7'4 0 3atc*5l^ Sfaffll 
AVteO^X hn^-7gl2 0 lttU- K 10 

>> P-;UU>>X# 1 0 5<Drt3lP*R#i&#, CM# 

^cT 1 ) h?*^ hP-A'U^X^CDMg^ 
-5?©7D-W»b:^ h£r " 1 " Ccur, TOb^vb 

Xf^ -7*4 0 5 aKZ*5l>T, §:{fffifjAV|$g<D 

*^F3>hP-78i2ont asffffjAvasccs* 

[0 0 7 7 ] ^fv^OBaJCtol^ iMfl 

fflijAVttg<DP> hP~^SP2 1211 m&<OTVY7 
y b r?'^^a> hp — )WV>^^ l 0 SCDrt^i, P s> 

■Hff L/ctt*. Cft&#^— Sr*;h«, 
7aCC*j^T, atMAVttWt aS#WJAV«S^6 

P*^fSS;**-* htCcfcOiHen/cSffiOT'? by*v b 30- 

hP-JH/^X^ 1 0 5<DI*lS«r^CD#«a'7 5r 
— £ <t Lt 4 Xf-^4 0 4a{Cl5. 

[0 0 7 8 ] cne»^— aLn^tiK, 

40 8 aCC*5l>T, 3*mffi'JAVSg©P> hP-^£P2 

1 2«31^CDT^ h?*^ F^^3>hd-;H/^^ 

>/p> h P-;bl^;*£©M§r^~£&cJISrU 

:/4 0 9 atcfe^T, 36mflBAV«S©n> hP-r>gP 

2 1 2(t Mff^n/cT^ b7'y h77^>Fp^ 

h7>^5-^2 06*i3©f-^ 40 

[0 0 7 9 ] — Xf-; 7*4 0 2 ate*5l>T,. Sftffl'J 

*^*:/4 0 2 btC*5l>T\ SfsWJAV 

£\ ^7'4 0 3 b^ur, Sft(IBAV«S©*X 
hn> h P-^»B2 OIIJ'J-K h7>f^^3>(C 
<t«5, aSfMBAVaSOT^h^aFh^ynVhP- 
^u^^ 1 0 5©rt§*Btoi2^ ch**!?-^ 50 



9#HS^ 10-285196 
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£-r<5> 0 #CK\ * 7^:7*4 0 4 bCCfetvc, SfgfflrJAV 
«g©*^ hn> hP-7^12 0 I {XWtfr&A,tcT V 

p-n> hP-^b'^ h£ "0" CCLr, T 1 ^ h -?* ;> h 

fit, ^f^4 0 5 b«c*it^ %:{miAVmm<D 
^Xh3>hn-7gl2 0Ht *OU>^U-f+:Sg 
«2 0 0*c<fcO k asiMIJAVWSfcWLrr^ by'v b 

£p v $ y ^xx * hr^ffT^o 

[0 0 80] 3 ^-r -jV'A 0 6 btc*5lvt\ iiff 

WJAV«g©n> hn-^«S2 1 2B\ JiScDr^h^ 
* h^*^^n> hD-;bU>?^^2 0 5cDrtSi. P 
^x* NtJr^fil/cT «5 h:/* h^*^^n> h 

7b^Ot, »l«AVi»tt, a6fifflJAV«S)^6 

hPWl/US^X^ 1 0 5 O g ^ <7) # M 

[0 08 1 ] Cti6*i— aL"Ct^n«, Xr-;7* 

40 8b(C*jl^ iiSffflWAV«SCDn> hP-^SB2 

1 2»3HSE©T^ b?'v by'y?^> hP^U^X^f 

^4 0 9 btCfcl^T, 3MfffflljAVtSg<Dn> hP-^gp 

2 12tt ESfS#i/cT^ h^5^n> hn-Jl/ 
U^^^(cSrJ#, b y>X 5-;^2 0 6^^-^(018 

[0 0 8 2 ] BSWCOT 1 ? h^^h^ya^hD- 
)lUi>^^<Dya-mmyy^. W%yn-fflmvv b 

[0 08 3] ^CtCCCDP> h P--7ffl5<Di!lft(COCir|tt 
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[Claim(s) ] 

1 . A data transmission apparatus for outputting the data 
on a data transmission line, comprising: 

a data transmission control information storing means for 
storing the control information for deciding whether a packet 
having the data attached thereto is transmitted or a vacant packet 
without the data is transmitted; and 

a data transmission means for transmitting the data by 
outputting any one of saidpacket having the data attached thereto 
and the vacant packet on the basis of the data transmission control 
information for said data transmission control information 
storing means. 

[0043] 

By the way, in the. event of recording the data in a drive 
of a variable data transfer rate such as a DVD (Digital Video 
Disk) drive or the like , if a transfer rate of Isochronous transfer 
is set at more than a certain level, or even if a receiver of 
a fixed transfer rate is. used, of which fixed transfer rate is 
lower than the transfer rate of the Isochronous transfer, a buffer 
at the receiving side will overflow, so that the transmitted 
data may not be received by the equipment at the receiving side. 
[0044] 

Therefore, in order to avoid difficulty in receiving the 
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data at the equipment at the receiving side, it is necessary 
for the equipment at the receiving side to control the data 
transfer of the equipment at the transmission side, that is, 
to perform a so-called flow control . Then, as a method to realize 
this flow control, as described above, there is a method to go 
online or offline the connection between the equipments by 
changing over the flags between the online flags 1201 and 1301 
with an output plug control register and an input plug control 
register . 

[0073] 

In other words, if the data amount accumulated in a 
receiving buffer 205 shown in FIG. 2 exceeds a certain level 
in the equipment at the receiving side, in order to prevent 
overflow of the data from the receiving buf f er 205 , it is necessary 
to tell the equipment at the transmission side to temporally 
stop the data transmission. In addition, if the data amount 
accumulated in the receiving buffer 205 is decreased than the 
other certain level, namely, if the data is less than the other 
certain level not more than the above described certain level, 
it is necessary to tell the equipment at the transmission side 
to restart the data transmission. 
[0074] 

Further , with reference to FIG . 4 , receiving the data from 
an AV equipment 107 at the transmission side , a controller 212 
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of an AV equipment 111 at the receiving side may find the data 
amount accumulated in the receiving buf fer 205 of the AV equipment 
111 at the receiving side in step 401 , and thereby, in step 4 02a , 
when the data amount of the receiving buffer 205 exceeds a certain 
level, a host controller unit 201 of an AV equipment at the 
receiving side may decide to stop the data transmission and in 
step 402b, when the data amount of the receiving buffer 205 is 
not more than a certain level, the host controller unit 201 of 
an AV equipment 111 at the receiving side may decide to carry 
out the data transmission. 
[0075] 

As a result, demand for carrying out or stopping the data 
transmission, which is decided by the host controller unit 201 
of the receiving side AV equipment may be transferred to the 
AV equipment 107 at the transmission side by a lock transaction 
of an IEEE 1394 interface by using asynchronous packets PA and 
PB or the like as shown in FIG . 9 so as to directly rewrite contents 
of an output plug control register 105 of the transmission side 
AV equipment. In other words, for example, when stopping the 
data transmission, a flow control bit 304 shown in FIG. 3 
indicating contents of an output plug control register 105 is 
set to "1" and when carrying out the data transmission, a flow 
control bit 304 is set to "0". Since a link layer apparatus 
200 of the AV equipment 107 at the transmission side carries 
out the data transmission with reference to the output plug 
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control register for each cycle, it becomes possible to control 
such as the data transmission and stoppage of the data 
transmission from the next cycle in which the output plug control 
register is rewritten. 
[0076] 

In other words, when it is decided that the buffer amount 
of the receiver is not less than a certain level by the host 
controller unit 201 of the receiving side AV equipment, in step 
403a, the host controller unit 201 of the receiving side AV 
equipment may read the contents of the output plug control 
register 105 of the transmitting set by a read transaction and 
this contents are defined as the reference data. In the next 
place , in step 404a , the host controller unit 201 of the receiving 
side AV equipment may set the flow control bit of the reference 
data of the output plug control register that is read to "1" 
so as to form the update data of the output plug control register . 
Then, in step 405a, the host controller unit 201 of the receiving 
side AV equipment may transmit the reference data and the update 
data of the output plug control register to the transmission 
side AV equipment through a lock request packet. 
[0077] 

Further , in step 4 06a , a controller 212 of the transmission 
side AV equipment may compare the contents of the present output 
plug control register 105 with the reference data of the output 
plug controller register that is received by the lock request. 
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As a result of this comparison, if they are not identical with 
each other, in step 407a, the receiving side AV equipment may 
return to the step 404a with the contents of the present output 
plug control register 105 that is transmitted from the 
transmission side AV equipment through a lock response packet, 
defined as the next reference data. 
[0078] 

In addition, if these are identical with each other, in 
step 408a, the controller 212 of the transmission side AV 
equipment may update the present output plug control register 
to the update data of the output plug control register that is 
received by the lock request, and in step 409a, the controller 
212 of the transmission side AV equipment may control a 
transmitter 206 to transmit the vacant data packet, namely, the 
data packet only of the header on the basis of the updated output 
plug control register. 
[0079] 

On the other hand, if it is decided that the reception 
buffer amount of the receiving side AV equipment is not more 
than a certain level in the step 402a, and further, if it is 
decided that the reception buffer amount of the receiving side 
AV equipment is not more than the other certain level in the 
step 402b, the host controller unit 201 of the receiving side 
AV equipment may read the contents of the output plug control 
register 105 of the transmission side AV equipment by a read 
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transaction in the step 403b. Then, this is defined as the 
reference data. In the next place, in the step 404b, the host 
controller unit 201 of the receiving side AV equipment may set 
a flow control bit of the reference data of the output plug control 
register that is read at "0" and may form the update data of 
the output plug control register. Then, in the step 405b, the 
host controller unit 201 of the receiving side AV equipment may 
transmit the reference data and the update data of the output 
plug control register to the transmission side AV equipment by 
its ling layer apparatus 200 through a lock request packet. 
[0080] 

Further, in the step 406b, the controller 212 of the 
transmitting side AV equipment may compare the contents of the 
present output plug control register 205 with the reference data 
of the output plug control register that is received by the lock 
request. As a result of this comparison, if they are not 
identical with each other, in step 407b, the receiving side AV 
equipment may return to the step 404b with the contents of the 
present output plug control register 105 that is transmitted 
from the transmission side AV equipment through the lock response 
packet, defined as the next reference data. 
[0081] 

In addition, if these are identical with each other, in 
step 408b, the controller 212 of the transmission side AV 
equipment may update the present output plug control register 
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to the update data of the output plug control register that is 
received by the lock request, and in step 409b, the controller 
212 of the transmission side AV equipment may control the 
transmitter 206 to transmit the data packet having the data 
attached thereto, namely, the data packet that is not vacant 
and that is not composed only of the header on the basis of the 
updated output plug control register. 
[0082] 

FIG. 5 illustrates a flow control flag of this output plug 
control register, namely, shows the control carried by the 
controller unit of the link layer apparatus by setting the data 
at the flow control bit. 
[0083] 

In the next place, the operation of this controller will 
be described. In the transmission side AV equipment, the 
controller 212 shown in FIG. 2 monitors contents of a register 
211 in the step 501 of Fig. 5, and it is decided whether contents 
of a flow control flag 304 located at the fourth area from the 
highest bit side of the register 211 is "0" or "1" in step 502. 
[0084] 

In the next place, when the contents of the flow control 
flag 304 is "0", the controller 212 may allow the transmitter 
206 of a transmission and reception unit 1000b to carry out the 
transmission operation of the data packet in step 503, and when 
the contents of the flow control flag 304 is "1", the controller 
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212 may allow the transmitter 206 to carry out the transmission 

operation of the vacant data packet in step 504. 

[0085] 

Thus, according to the first embodiment, by setting the 
information to decide the transmission of the data packet or 
the transmission of the vacant packet other than the information 
representing the connection condition between the equipments 
at the output plug control register of the transmission side 
apparatus, and rewriting the information to discriminate the 
contents of the packet in accordance with the requests of the 
receiving side apparatus, without changing the connection 
condition between the equipments from the online condition to 
the offline condition, the data transmission can be controlled, 
and thereby , the data arrived j ust after the connection condition 
goes offline may not be discarded not like the conventional flow 
control and this leads to an advantage such that the data is 
not dropped . 
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FIG. 2 

1 . HOST CONTROLLER 

2 . HOST INTERFACE 

3 . BUFFER FOR ASYNCHRONOUS TRANSFER 

4. BUFFER FOR ISOCHRONOUS TRANSFER 

5. RECEIVING BUFFER 

6. TRANSMITTER 

7. REGISTER 

8. RECEIVER 

9 . CONTROLLER 

10. PHYSICAL INTERFACE 

11. PHYSICAL LAYER 

12. 200: LINK LAYER APPARATUS, 200a: BUFFER UNIT, 
200b: TRANSMISSION AND RECEPTION UNIT, 210: CABLE 

FIG. 3 

13. ONLINE FLAG 

14. BROADCAST CONNECTION COUNTER 

15. POINT TO POINT CONNECTION COUNTER 

16. FLOW CONTROL 

17. OCCASIONAL AREA 

18. CHANNEL NUMBER 

19. DATA TRANSFER RATE 

20. OVERHEAD ID 

21. PAY LOAD 
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FIG. 4 

1. DETECT BUFFER AMOUNT OF RECEIVER 

2. BUFFER AMOUNT OF RECEIVER IS NOT LES THAN CERTAIN AMOUNT 

3. AND ABOVE 

4. BUFFER AMOUNT OF RECEIVER IS NOT MORE THAN CERTAIN AMOUNT 

5. RECEIVER: DEFINE oPCR OF TRANSMITTER AS READ REFERENCE DATA 
BY READ TRANSACTION 

6. RECEIVER: SETTING FLOW CONTROL BIT OF REFERENCE DATA OF oPCR 
TO "0", CREATE UPDATE DATA OF oPCR 

7. RECEIVER: TRANSMIT REFERENCE DATA AND UPDATE DATA OF oPCR 
TO TRANSMITTER THROUGH LOCK REQUEST PACKET 

8 . TRANSMITTER: COMPARE PRESENT oPCR WITH REFERENCE DATA OF oPCR 
THAT IS RECEIVED BY LOCK REQUEST 

9. RECEIVER: DEFINE DATA OF PRESENT oPCR THAT IS SENT FROM 
TRANSMITTER THROUGH LOCK RESPONSE PACKET AS NEXT REFERENCE DATA 

10. NOT IDENTICAL 

11. TRANSMITTER: CHANGE PRESENT oPCR INTO UPDATE DATA OF oPCR 
THAT IS RECEIVED BY LOCK REQUEST 

12. TRANSMITTER: BASED ON UPDATED oPCR, TRANSMIT DATA PACKET 

13. RECEIVER: DEFINE oPCR OF TRANSMITTER AS READ REFERENCE DATA 
BY READ TRANSACTION 

14 . RECEIVER: SETTING FLOW CONTROL BIT OF REFERENCE DATA OF oPCR 
TO CREATE UPDATE DATA OF oPCR 

15. RECEIVER: TRANSMIT REFERENCE DATA AND UPDATE DATA OF oPCR 
TO TRANSMITTER BY LOCK REQUEST PACKET 
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